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SUMMARY 
 
A wide variety of cysts can be detected in the fetal abdomen and 
do not represent an uncommon finding at routine sonography. 
They can originate from any intra-abdominal structure, even if  
most of them belong to the renal tract. Regardless of the 
underlying pathology, the typical sonographic presentation is that 
of a round, mainly anechoic structure of variable size, number 
and position within the fetal abdomen. 
This series describes a single centre’s experience in diagnosis and 
follow-up of fetuses with an intra-abdominal cyst that were 
detected or addressed to our referral hospital over 22 years. 
During this period, we collected a total of 100 cases. We excluded 
from this data collection the masses that at the first scan appeared 
to belong to the renal tract. The prenatal sonographic diagnosis 
were: 42 ovarian cysts, 23 dilated bowel loops (7 of which at the 
duodenal level), 15 umbilical vein varices, 3 choledochal cysts 
and 7 single cases associated to major anomalies. The remaining 
11 cases could not be classified until delivery or longer. Fetuses 
were scanned approximately every two weeks until delivery or 
disappearance of the image. 
Most of these cysts were first detected in the third trimester. The 
latest diagnosis was that of ovarian cysts, with only one case of 
early detection at 20 weeks. Out of 32 cases with a complete 
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follow-up, 10 persisted after delivery and 5 were surgically 
removed. The double bubble sign was detected in the third 
trimester 6 times out of seven cases, and among them two fetuses 
died in utero, while a fetus was affected by trisomy 18 and died a 
few days after birth. The remaining 4 cases underwent surgery 
and between them one was affected by trisomy 21 and one other 
had a Meckel’s diverticulum and a bifid thumb associated with 
the duodenal atresia. Out of the remaining dilated bowel loops 
suspects, 3 were confirmed after delivery, one died in utero (and 
atresia was confirmed at autopsy), one was diagnosed with a 
congenital chloride diarrhea and one died when she was two 
months old and a Jeune’s syndrome was suspected. The others  
disappeared during prenatal scans or they were normal anatomic 
variant of bowel loops. Among the fifteen umbilical vein varices, 
13 were isolated, and the newborns were alive and well. In our 
case records three cysts were considered to belong to the 
choledocus: two disappeared during the prenatal follow up and 
one was still detectable at birth with no sign of biliary atresia. 
Among the rarer diagnosis, we collected some fetal tumors ( 
hepatic hamartoma, hepatic cavernous hemangioma, 
sacrococcygeal teratoma, lymphangioma) and some complex 
syndromes. 
Especially intriguing was the finding of 11 abdominal cysts of 
unclear origin at first scan. Five disappeared during the prenatal 
follow- up, and among these one fetus subsequently died in utero 
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and no abdominal cyst was found at autopsy; on the contrary, one 
cyst was not detected at neonatal sonography, but four months 
later an enteric duplication was found and the baby underwent 
surgery. In between those that were still detectable at the last 
prenatal scan one had meconium peritonitis and one had a 
complex syndrome with the cyst ascribable to a 
hydrometrocolpos.  
Among 100 patients, 5 requested termination of pregnancy 
because of the detection of associated major anomalies, while 
five fetuses died spontaneously in utero (2 duodenal atresias, 1 
jejunum obstruction, 1 hepatic cavernous hemangioma and the 
above mentioned cyst disappeared during prenatal scans). Three 
babies died after delivery because of major syndromes (a trisomy 
18, a cloacal anomaly and a Jeune’s syndrome). 
Our findings support the importance of the routine third trimester 
ultrasound scan; in fact both a planned delivery and a prompt 
intervention after delivery might be relevant to treat some of the 
underlying pathology. Moreover our findings support the 
importance of a close surveillance of both the fetus and the 
newborn even when the images are no longer detected during 
pregnancy or at birth. 
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1.INTRODUCTION 
 
A wide variety of abdominal cysts can be detected in the fetal 
abdomen, and the finding of such anomalies is not uncommon at 
the routine sonography. Cysts can arise from any structure in the 
fetal abdomen even if most of them originate from the renal tract 
( hydronephrosis, multicystic dysplastic kidney, ureteric dilatation 
and distended urinary bladder). Excluding renal causes, the most 
frequent causes of abdominal cysts are ovarian cysts, dilated 
bowel, enteric duplication cysts, mesenteric cysts, hepatic and 
biliary tree cysts, and meconium pseudocysts. Other causes are 
adrenal cystic masses , splenic cysts, hydrometrocolpos, urachal 
cysts and varices of the umbilical vein. Regardless of the 
underlying pathology, the typical sonographic presentation is that 
of a round or tubular, mainly anechoic, structure of variable size, 
number and position within the fetal abdomen. Intra-abdominal 
masses and cystic lesions are not commonly identified during the 
routine morphology scan at 18–20 weeks, but are not infrequently 
seen as incidental findings during a third trimester scan (1). 
When a cyst is detected, in order to make a differential diagnosis, 
it is important to determine the structure of origin, the sex of the 
fetus and the location of the cyst. Knowledge of the natural 
history of the pathological process enables planned follow up (2). 
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However it is often difficult to make a formal diagnosis prior to 
birth and so neonatologists have to be informed of the need of 
further investigation and potential surgical intervention (1). 
After kidney, the ovary is the most common intra-abdominal 
organ to give rise to a cyst in a female fetus. Small ovarian cysts 
have been identified in 34% of neonates (2). The fetal ovary is 
sensitive to the maternal gonadotropins, and fetal ovarian cysts 
are usually benign, functional cysts, apparently resulting from 
excessive stimulation by placental and maternal hormones(3). 
Maternal risk factors include diabetes, Rh isoimmunization, 
preeclampsia: luteinized cysts have been described more 
frequently in these cases, probably because of the excess in 
gonadotrophin levels associated with these pathologies. Fetal 
hypothyroidism also is reported as a further risk factor (4). The 
diagnosis should be considered at ultrasound scan in a female 
fetus with a cystic structure in the pelvis or lower abdomen, and 
normal urinary and gastrointestinal tracts. However, if the cyst is 
large, it might extend out of the pelvis to the upper abdomen. 
Furthermore, the cyst might 'wander' around the fetal abdomen on 
serial ultrasound scans, thus suggesting its mobility (5,2). The 
sonographic aspect changes depending on the size of the cyst and 
the presence of any complications. The classic sonographic 
appearance of an uncomplicated ovarian cyst is that of an 
anechoic, unilocular mass in the fetal pelvis, rarely bilateral, 
sometimes reaching up to 10 cm in size. They are usually 
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detected in the third trimester. Various complications are 
described in association with ovarian cysts: compression on other 
viscera, rupture of the cyst, hemorrhage; but the most common is 
represented by ovarian torsion with consequent loss of the ovary. 
The incidence of torsion is thought to be around 20–30% and it 
has been described to be more frequent with large and mobile 
cysts. Ovarian torsion also may result in adhesion of the necrotic 
ovary to the bowel or other organs with possible intestinal 
obstruction or perforation, urinary obstruction, and even sudden 
infant death. Complications (i.e. torsion or hemorrage) are 
suggested by the presence of internal echoes, fluid levels or 
retracting clot. Sonographic appearances of complicated cysts 
might evolve on serial scans. Polyhydramnios is found in 10% of 
cases, and it is thought to be caused by the compression of small 
bowel. Very large cysts can lead to dystocia or respiratory distress 
as a result of diaphragmatic elevation (2,4,6). 
The majority of ovarian cysts spontaneously regresses in utero or 
postnatally. Management depends on the size and the presence of 
complications, but several authors agree with serial ultrasound 
examinations to follow all cysts until spontaneous resolution and 
for prompt diagnosis of torsion. Needle aspiration in utero has 
been advocated by some authors for cysts larger than 50 mm, to 
prevent torsion and obviate the need for neonatal laparotomy. 
When a probable torsion is detected late in pregnancy, early 
delivery and surgical cystectomy might be indicated to attempt to 
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salvage the ovary. The treatment is usually conservative. 
However, unless the diagnosis is made very soon after the event, 
intervention is likely to be fruitless. Other complications, such as 
intestinal volvulus and obstruction, might also warrant surgical 
resection (4). 
 
Bowel obstruction from any cause might occasionally present as 
an apparent intra-abdominal cyst. The typical sonographic 
appearance of dilated bowel is that of intra-abdominal cysts with 
thick walls, fluid-filled loops, often containing echogenic debris. 
An increased liquor volume, the mid-abdominal location, the 
presence of abdominal calcifications, hyperperistalsis and an 
increase in calibre in the third trimester can facilitate the 
diagnosis. However its diagnosis is not so frequent: it was 
reported that only around 24% fetuses with gastrointestinal 
atresia were recognized prenatally (1,2). 
 
The ‘double bubble’ sign is the typical ultrasound aspect of 
duodenal atresia, representing the fluid-filled stomach and 
duodenum, with continuity between the two structures usually 
allowing easy diagnosis of this entity. This is the very distinctive 
appearance on the third-trimester ultrasound while in most cases 
is not visible at the time of the routine 18–20 week anomaly scan. 
Duodenal atresia affects approximately 1 in 5,000 pregnancies. 
Obstruction is typically at the level of the ampulla of Vater, and 
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leads to distension of the proximal duodenum as it fills with 
amniotic fluid. There is a strong (30–40%) association with 
trisomy 21 and invasive diagnostic testing should be considered. 
Similarly there is an association with other structural anomalies 
including cardiac defects, skeletal anomalies (vertebral and radial 
anomalies) and other bowel atresias (1). 
 
Duplication cysts are a less common cause of an abdominal cyst 
than ovarian or bowel causes. They can arise at any level of the 
gastrointestinal tract, from the mouth to the rectum, and can be 
cystic or less frequently tubular. Duplications can be single or 
multiple, of variable size; they can rarely communicate with the 
lumen of the adjacent intestinal segment, or much more 
commonly, they are non- communicating. Interestingly, the 
anatomical location does not always correlate with the type of 
epithelial lining. Intra-abdominal duplications account for 78% of 
all duplications, and within those, 65% are jejunoileal, 20.5% are 
colonic, 8% are gastric, and 6.5% duodenal. Enteric duplications 
rarely affect the fetal outcome or require intervention in utero 
(7).These are usually detected in the second or third trimester. A 
thick, multilayered wall might be demonstrable, the “double-
wall” sign, with the mucosa forming an inner hyperechoic layer 
and the muscle an outer hypoechoic layer (8). The contents might 
be echogenic rather than anechoic if there has been haemorrhage 
or inspissated material has collected within the cyst. Another 
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sonographic sign highly suggestive of enteric duplication is the 
presence of peristalsis. The differential diagnosis includes 
mesenteric and omental cysts, ovarian cyst, urachal cyst or 
hepatic cyst, and gastrointestinal obstruction. Associated 
anomalies are found in nearly one third of patients with enteric 
duplications and consist of spinal defects (because some 
duplications are neuro-enteric), pulmonary sequestration, 
congenital cystic adenomatoid malformation, and cardiac 
malformations . Serial ultrasound surveillance is needed to assure 
that the size remains stable or grows in proportion with the 
overall fetal growth. Some authors suggested the need of a 
prenatal Magnetic Resonance Imaging (MRI) and 
echocardiogram (7-9). 
If no complications occur and no associated anomalies are 
detected, then there is no need of delivery in a tertiary referral 
center. 
Even if the natural history of duplications can range from 
complications that require surgery in the first day of life to being 
indefinitely asymptomatic, there is general agreement on the 
intervention of excision because of the potential severe 
complications. The possible complications are: pain (attributed to 
high pressure inside the duplication because of the accumulation 
of secretions), intussusception, intestinal obstruction ( because of 
the extrinsic compression of the adjacent bowel). However, 
perhaps the most dangerous complications that can happen are 
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those associated with the presence of gastric mucosa, such as 
ulceration, perforation, and hemorrhage. Finally, malignant 
changes can occur in the mucosa of an enteric duplication, 
regardless of the mucosal type and the anatomical location. 
Therefore, early detection antenatally is very helpful in the 
management and prevention of later complications in these 
infants (7). 
 
Liver cysts are rare, and are infrequently described antenatally. 
The incidence of hepatic cysts is low in neonates and tends to 
increase with age. Approximately 2.5% of the general population 
is affected. The female to male ratio is 4:1. Their etiology is 
unknown, although it is hypothesized that such cysts are 
produced in aberrant bile ducts by either inflammatory or 
obstructive processes or by a vascular disruption phenomenon 
during the fetal period. In adults they are usually subdivided into 
parasitic and nonparasitic cysts, but fetal parasitic cysts have not 
yet been reported. Nonparasitic hepatic cysts are further 
categorized as either solitary or multiple. Multiple hepatic cysts 
occur in congenital polycystic disease of the kidney and liver, 
congenital hepatic fibrosis, and congenital dilatation of 
intrahepatic bile ducts (Caroli’s disease) (10). Solitary hepatic 
cysts are detected by ultrasound as intrahepatic, usually 
unilocular, cystic masses, most commonly located inferiorly 
within the right lobe of the liver (11). The cysts are 
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characteristically lined with cuboidal epithelium with no 
connection to the normal biliary drainage. Rare complications in 
newborns are due to pressure effects. Asymptomatic cysts do not 
require surgical intervention, as infection, hemorrhage or rupture 
are rare findings. Although usually asymptomatic in adults, large 
cysts can cause abdominal fullness, upper abdominal discomfort, 
and even respiratory distress related to a mass effect in infants. 
Based on the literature, features that may be helpful in 
differentiating hepatic cysts from other cystic lesions include a 
large diameter, extension from the inferior aspect of the right lobe 
of the liver, progression in lesion size from mid-gestation to the 
neonatal period, and flattening of the inferior aspect of the liver 
(described by some authors as a “peripheral” or “subhepatic” 
location), detection of the cyst in the third trimester after a normal 
second-trimester ultrasound examination. Some authors reported 
detection of a liver cyst in the first trimester. These cysts are 
particularly difficult to diagnose in female fetuses as the lesions 
may be easily mistaken for ovarian cysts, in fact only few cases 
of antenatal diagnosis have been reported in the literature. The 
differential diagnosis of an intrahepatic cyst includes choledochal 
cyst, biliary atresia or duodenal duplication cyst and such rare 
entities as cystic hepatoblastoma, mesenchymal hamartoma, 
haemangioendo-thelioma and Caroli’s disease (2,10). 
 
Diagnosis of some forms of fetal biliary anomalies is possible 
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with prenatal ultrasound examination even if it is difficult to 
make a specific diagnosis. A cystic dilatation of the biliary system 
can be secondary both to biliary atresia or cholecochal cyst (12). 
The normal gallbladder is occasionally mistaken for a 
pathological intra-abdominal cyst.  
Choledochal cysts are rarely encountered, with a incidence in 
western countries of 1:100000 live births and much higher in 
Asian countries (1:1000). despite advances in obstetric ultrasound 
(US), it is still difficult to make a correct prenatal diagnosis  
Sonographically, they usually present as a fluid-filled anechoic 
mass in the right upper quadrant in the region of the porta hepatis. 
The diagnosis can be definitively made when bile ducts are seen 
in continuity with the cyst. A choledochal cyst might be identified 
in the early second trimester. The cystic lesion is immobile, and 
can increase in size as pregnancy progresses. Color Doppler can 
be helpful in showing the proximity to the portal vein and hepatic 
artery (12). The differential diagnosis of an upper abdominal cyst 
includes duplication cyst, congenital hepatic cyst, gallbladder 
duplication and the distended duodenum of duodenal atresia. 
Intrauterine intervention is not required, but early postnatal 
surgery ameliorates complications of cholestasis, cholangitis, 
biliary cirrhosis and portal hypertension (2). 
Biliary atresia is a destructive inflammatory, obstructive 
cholangiopathy of neonates and is one of the most common 
causes of neonatal cholestasis and the most frequent indication 
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for liver transplantation in childhood. Up to 80-90% of cases, 
biliary atresia is an isolate finding, in the remaining cases an 
association with aneuploidies, heterotaxy syndromes, cardiac, 
gastrointestinal renal and urinary tracts anomalies is found. The 
etiology is unknown, the prenatal diagnosis is very difficult, and a 
few types can eventually be detected, presenting themselves as a 
small anechoic cystic structure detected in the liver hilum. 
Nonvisualization of the gall bladder may be an associate finding. 
When suspected, amniocentesis for cystic fibrosis screening, 
hepatic enzyme tests and chromosomal analysis is recommended  
(12). 
Thus, both biliary atresia and choledochal cyst can be suspected 
antenatally when a cyst at the hepatic hilum is observed. Casacca 
et al found that anechoic, small cysts in the hepatic hilum are 
highly suspicious for biliary atresia while echoic, large or 
enlarging cysts are strongly suggestive of “obstructed” choledocal 
cyst; echoic, small and stable cysts are highly suggestive of 
“unobstructed” choledocal cyst and  an undetected gallbladder at 
ultrasound examination is more suggestive of biliary atresia than 
choledochal cyst (13). 
According to Mackenzie et al, being it very difficult to 
distinguish between choledochal cysts and biliary atresia on 
antenatal ultrasound scan or magnetic resonance imaging, 
children with presumed choledochal cysts should undergo early 
surgical exploration to rule out potential biliary atresia. Excellent 
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outcome is possible with early operation in the absence of severe 
associated anomalies (14). 
 
Dilatation or varix of the intra-abdominal portion of the umbilical 
vein or the umbilical portion of the left portal vein belong to 
those imagines that can appear as a fetal abdominal cyst and 
differential diagnosis needs to be done. A fetal intra-abdominal 
umbilical vein varix is defined by an index portion of the 
umbilical vein that is at least 50% wider than the nondilated 
portion or dilatation of 9 mm or greater. Others have defined it as 
a measurement that is more than 2 SDs above the mean for 
gestational age (15). The differential diagnosis includes 
choledochal, hepatic, mesenteric, ovarian or urachal cysts. The 
use of color Doppler can help to differentiate vascular anomalies 
from other lesions by demonstrating umbilical venous flow 
within the cyst. In the past authors  suggested an adverse perinatal 
outcome, including aneuploidy, structural defects and stillbirth, 
with mortality rates as high as 43%, but recent studies have been 
more reassuring. In a review of the literature, approximately 150 
cases of isolated fetal intra-abdominal umbilical vein varices 
were described, with 7 cases (4.5%) of fetal death in utero. 
Fetal death could be explained by the formation of a thrombus in 
the dilated segment of the umbilical cord, which in turn blocks 
the fetal venous circulation and causes sudden fetal death or by 
cardiac insufficiency due to volume overload, with the gradual 
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appearance of signs of decompensation such as pericardial 
effusion, edema, and hydrops (15). 
Mankuta et al reported reassuring outcomes and they proposed a 
few recommendations for the management of varices. They 
recommend to perform a detailed scan of anatomy and 
echocardiography to exclude other anomalies and offer 
amniocentesis if something else is detected. They also advice to 
offer genetic consultation to all patients. Moreover, they suggest 
to perform a sonographic follow-up using color Doppler imaging 
every 2 weeks, focusing on the size of the varix, the appearance 
of a clot, and signs of hydrops. In cases of intrauterine growth 
restriction or turbulence in the varix, a closer surveillance of the 
fetus from 32 weeks’ gestation is needed. If signs of hydrops, of 
fetal compromise or a clot in the varix appear prompt delivery 
should be considered. If no complications occur then a vaginal 
delivery is advisable and there are no indication for preterm 
delivery. Although there appears to be more and more evidence 
indicating reassuring fetal outcomes, surveillance is needed (15). 
 
Umbilical cord cysts, arising from the remnants of the allantois or 
omphalomesenteric duct, are most frequently located at the foetal 
end of the cord and can be detected as early as the first trimester. 
They are usually classified as true cysts or pseudocysts. True 
cysts are derived from the embryological remnants of either the 
allantois or the omphalomesenteric duct and are located typically 
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toward the fetal insertion of the cord, ranging 4-60 mm in size, 
while pseudocysts are more common than true cysts and also tend 
to be located close to the fetal insertion of the cord; they have no 
epithelial lining and represent localized edema of Wharton's jelly. 
Umbilical cord cysts are an uncommon finding, with an incidence 
of between 0.4 and 3% reported. However they both have been 
most commonly reported in association with trisomies 13 and 18, 
with the rate of chromosomal anomalies increasing significantly 
in the second and third trimesters by comparison with the first 
trimester. Umbilical cord cysts detected in the first trimester tend 
to resolve completely. The risk of aneuploidy is believed to be 
higher when the cyst is located near the placental or fetal end of 
the cord. Therefore, observation of an umbilical cord anomaly 
should prompt careful review for other fetal abnormalities, with 
amniocentesis being indicated if other anomalies are present or if 
the cyst remains through the second trimester. Ross et al found 
structural abnormalities in 13% of these fetuses (16). 
 
Mesenteric, omental and retroperitoneal cysts are lymphatic in 
origin, and most commonly occur in the mesentery of the small 
bowel. Macroscopically they might appear identical to 
lymphangiomas, however lymphangiomas is more frequently 
multilocular and larger than mesenteric cysts. In fact mesenteric 
cysts are generally smaller, more common and more likely to be 
asymptomatic. They are usually located within the mid-abdomen 
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of the fetus, within the mesentery, omentum or retroperitoneum, 
but are characteristically mobile and so their position can vary on 
serial ultrasound examinations. The differential diagnosis 
includes duplication cyst and ovarian cyst, which might be 
identical sonographically. Unless symptomatic, these do not 
require treatment (2,3). 
 
The adrenal gland can give rise to cystic masses of variable 
severity. They include simple cysts, antenatal hemorrhage and 
cystic neuroblastoma. Simple adrenal cysts have been described 
in the literature as frequently regressing spontaneously. Adrenal 
hemorrhage is more common in the perinatal period, but has been 
found also in the third trimester, presenting as an anechoic mass. 
Sonographic follow up is needed and it allows conclusive 
diagnosis by showing an evolving appearance, tending to cystic 
change, and spontaneous regression, often with residual adrenal 
calcification. 
The adrenal gland is the primary location of neuroblastoma, the 
most common neonatal malignancy. At the ultrasound 
examination it usually presents as a mixed solid and cystic mass, 
although purely anechoic adrenal lesions have been described, 
possibly relating to haemorrhage or necrosis of the tumor. 
Neuroblastoma might also mimic adrenal haemorrhage. Prenatal 
diagnosis confers a better prognosis due to more rapid treatment. 
The differential diagnosis of a suprarenal cyst should also include 
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an obstructed upper moiety of a duplex kidney, renal cortical cyst, 
and less benign and rarer causes such as a necrotic Wilm’s tumor 
(2). 
 
Hydrocolpos is cystic dilatation of the vagina, while 
hydrometrocolpos is cystic dilatation of both vagina and uterus. 
The congenital form of hydrometrocolpos is extremely 
uncommon, with a prevalence less than 1:30000, as opposed to 
that presenting at puberty (prevalence 1:1000). It is caused by the 
combination of distal obstruction and significant fluid secretion 
from the genital tract . Presentation on ultrasound is a cystic or 
solid pelvic mass located just behind the bladder in a female 
fetus. Antenatal detection has so far been reported most 
commonly in the third trimester, probably due to increased 
maternal hormone secretion at this stage. It can be isolated or 
associated to other anomalies. It has been reported in association 
with ambiguous genitalia in 45,X/46, XX mosaicism, as a sign of 
Mc Kusick- Kaufman syndrome (combined with polydactyly and 
congenital heart defect) and as secondary to a urogenital sinus ( 
associated with uterine anomalies, vaginal atresia or duplication, 
renal anomalies, imperforate anus, esophageal atresia and sacral 
hypoplasia). The differential diagnosis for a pelvic cystic mass in 
a female fetus includes ovarian cyst, megacystis, dilated bowel, 
enteric or mesenteric cyst, sacrococcygeal teratoma and anterior 
meningocele. Prognosis for hydrometrocolpos depends largely on 
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the presence and severity of associated anomalies (2,3). 
 
When a cyst is detected in the left upper quadrant of the fetal 
abdomen, differential diagnosis should include congenital splenic 
cysts, which are uncommon. Pathologically, splenic cysts might 
be primary or secondary. Primary are approximately 25% of all 
splenic cysts, are formed by cellular layers and have an inner 
epithelium while secondary cysts or pseudocysts consist of a 
fibrous capsule and are secondary to hemorrhage, infarction or 
inflammation. Etiology of primary cystic lesions remains mainly 
unclear. Sometimes cystic lymphangiomas occur in the spleen, 
and are usually unilocular. Splenic cystic lesions usually regress  
spontaneously. Therefore, postnatal follow up is the initial 
recommendation unless the cyst is very large or symptomatic, 
when intervention is indicated to avoid complications such as 
rupture or hemorrhage (2,17). 
 
Cystic lesions of the pancreas in the neonatal age group are really 
rare. Only a few prenatal cases have been described in literature. 
Pancreatic cysts associated with Beckwith–Wiedemann syndrome 
have been described. The differential diagnosis for an upper 
abdominal cyst includes choledochal cyst, duplication cyst, 
gastrointestinal obstruction and mesenteric cyst. Postnatal follow 
up is required to differentiate between these entities (2). 
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The urachus is an embryonic communication between the 
allantois and the cloaca and its lumen is usually obliterated during 
fetal or early neonatal life, resulting in a fibrous cord, but a 
failure of obliteration of a portion of the  lumen might lead to a 
urachal cyst. This appears at the sonographic examination as  an 
anechoic anterior, midline structure between the bladder and 
umbilicus, either contiguous with or separate from the bladder. 
The two umbilical arteries surround the cyst. These are 
uncommonly detected antenatally, they occur three times more 
frequently in male fetuses. The majority disappears by the time of 
delivery. They might be associated with anomalies of the 
genitourinary system, omphalocele, myelomeningocele and 
cerebral anomalies and so a detailed anomaly scan should be 
performed when a urachal cyst is suspected. Additional postnatal 
imaging is recommended routinely for most entities (2,3). 
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2.MATERIALS AND METHODS 
 
This retrospective study involves cases of fetal abdominal cysts, 
in the absence of urinary abnormalities, diagnosed prenatally at 
our tertiary referral unit (Department of obstetrics and 
gynecology, Santa Chiara Hospital, Pisa, Italy) from January 
1992 to January 2014. We checked our data records and found out 
100 consecutive cases in which the presence of an abdominal cyst 
was suspected at our first ultrasound scan. In Italy, prenatal 
ultrasound screening includes three ultrasound examinations: one 
in the first trimester between 11 and 13 weeks of gestation, a 
second in the second trimester between 19 and 21 weeks, and a 
third in the third trimester between 30 and 34 weeks. Patients 
were classified according to the gestational age at diagnosis and 
the detected lesions were classified on the basis of the suspected 
structure of origin at first scan and on their ultrasonographic 
features: single or multiple, size (expressed both with mean 
diameter and with mean diameter/BPD ratio), echogenicity, 
presence/assence of blood flow, association with other anomalies. 
After diagnosis, all the patients underwent prospective prenatal 
follow-up mainly at 2-weeks intervals. Serial ultrasound 
monitoring evaluated the sonographic features of the cysts and 
their dimensions (possible increase, decrease, or disappearance). 
In all cases, a complete structural ultrasound evaluation was 
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performed by a consultant in maternal fetal medicine. The used 
ultrasound machines were an Au590 Hitachi ( Esaote Biomedica, 
Genova, Italy) between 1992 and 2000 , an AU4 Technos ( Esaote 
Biomedica, Genova, Italy) between 2000 and 2007, and a 
Voluson E8 ultrasound scanner (GE Healthcare, Milwaukee, WI) 
between 2007 and 2014. Postnatal follow up was performed by 
neonatologists and pediatricians. 
The statistical analysis of the results was performed with Statview 
5.0. Quantitative data are presented as mean±SD. Qualitative data 
are presented as frequencies. Variables were assessed by unpaired 
Student’s t tests, ANOVA, Fisher test and χ2, as appropriate.  
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3.RESULTS 
 
One hundred fetuses with anechoic abdominal lesions were 
diagnosed prenatally between 12 and 39 weeks’ gestation 
(mean±SD, 29±6 weeks)in our centre. The suspect at diagnosis 
was an ovarian cyst in 42 fetuses, dilated bowel in 23 fetuses, 
umbilical vein varix in 15 cases, a choledochal cyst in 3 cases. 
Moreover we found 11 cases with unclear diagnosis at the time of 
detection, and 6 single cases of abdominal cysts associated with 
major anomalies. The maternal was 32±5 years (mean±SD). The 
time of detection of cysts is summarized in Table 1. 
Ovarian cysts were detected in 42 fetuses, between 26 and 39 
weeks' gestation ( 33±3weeks, mean±SD) and the diameter 
ranged from to 13 to 100 mm at diagnosis (33±16 mm, 
mean±SD). In three cases they were multiple, most of them were 
anechoic at diagnosis, while 5 showed both solid and cystic 
contents and 2 looked anechoic with internal sepimentations. 
These patients were sent to our centre because of the suspect of 
an ovarian cyst in 34 cases, five fetuses were thought to have 
paravescical cyst of unknown origin, one was sent because of an 
associated anomaly (kidney pyelectasys), and two of them were 
scanned as a routine scan during hospitalization for preterm 
labour and oligohydramnios, respectively. Associated anomalies 
were found in 7 fetuses and they were kidney pyelectasys in two 
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cases, hydroureteronephrosis in one fetus, polyhydramnios in 2 
fetuses and oligohydramnios in one fetus. 32 patients completed 
follow-up in our centre and among them ovarian cysts 
disappeared in 11 fetuses between 32 and 37 weeks’ gestation, 
while 16 regressed spontaneously during childhood. The largest 
ovarian cyst (10 cm diameter at 37wks, with a mean cyst 
diameter/BPD ratio=1.1) was aspired in utero to permit vaginal 
delivery and after delivery the baby was operated upon. Other 
four babies underwent surgery after delivery. Among the 5 
newborns that underwent surgery 3 underwent oophorectomy, 
and between the remaining two that underwent cystectomy, one 
was found to have contralateral ovarian atresia (see Fig. 1).  
In 16 fetuses the ultrasound scan showed single or multiple 
anechoic abdominal round structures. They were referred to our 
attention because of the suspect of a bowel obstruction at 
different levels. The gestational age at the time of detection 
ranged from 18 to 36 weeks ( 26±6 weeks, mean±SD). Patients 
were checked mainly every two weeks and 15 out of 16 
completed follow-up in our centre. Three newborns underwent 
surgery for bowel obstruction and two were alive and well after 
intervention while one had complications. One fetus died in utero 
at 35 weeks’ gestation and the autoptic examination confirmed 
small bowel atresia. A baby was diagnosed with a chloride 
diarrhea while another died when he was 2 months old and 
Jeune’s syndrome was suspected. The remaining cysts 
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disappeared during prenatal scans or they were finally ascribed to 
normal anatomical variant of bowel loops (see Table2). 
Duodenal atresia was found in 7 fetuses between 22 and 37 
weeks’ gestation (31±5 weeks, mean±SD) and the age of the 
patients was 33±4 years (mean±SD). Three patients were referred 
to our centre because of the suspect of duodenal atresia, while 
three others were addressed to us because of the detection of an 
abdominal cyst of unclear origin, and one because of a 
cardiopathy with no reference to the double-bubble sign. The 
ultrasound aspect was the typical double bubble sign; associated 
anomalies were polyhydramnios in two fetuses, polyhydramnios 
and left kidney agenesis in one fetus, IUGR in one fetus and 
ventricular septal defect (VSD) in one fetus. Patients were offered 
amniocentesis, and among the 5 patients which underwent the  
procedure, four fetuses had a normal karyotype, while the fetus 
affected by VSD received the diagnosis of trisomy 18. Two 
patients refused the invasive exam and one delivered a baby 
affected by Down's syndrome. Two fetuses with a normal  
karyotype died in utero, and duodenal atresia was confirmed at 
autoptical examination in both cases. The neonate affected by 
trisomy 18 died 10 days after delivery and she was found to 
suffer also from aortic coartation and both esophageal and bowel 
atresia. The remaining 4 newborns were operated after delivery 
and one of them was affected also by Meckel’s diverticulum and 
thumb duplication. 
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Umbilical vein varix was detected in 15 fetuses, the maternal age 
was 33±4 years (mean±SD) and the gestational age at diagnosis 
ranged between 22 and 36 weeks (29±4 weeks, mean±SD). The 
ultrasound aspect was that of a round or fusiform anechoic 
structure colored by Doppler, in continuity with the intra-
abdominal portion of the umbilical vein. The diameter ranged 
from 9 to 19 mm (12±3, mean±SD). Eight of them were referred 
to the 2
nd
 level scan with the indication of dilatation or varix of 
the umbilical vein, two of them were sent with the suspect of 
ovarian cyst, one was scanned for the suspect of a volvolus and 
one for the suspect of a bowel cyst. The other patients were sent 
to our centre for the associated anomalies and during our 
ultrasound scan were found out the umbilical varix as well. Such 
suspected anomalies were a atrial septal defect (ASD), a kidney 
dysplasia, and an achondroplasia. The kidney dysplasia and 
achondroplasia were confirmed by our scans, while the ASD was 
not, even if in this fetus a prevalence of right heart was found, as 
in another fetus with umbilical vein varix. The fetus sent with the 
suspect of a bowel cyst, was found to have kidney pyelectasy and 
trigonocephaly. Women were checked every two weeks until 
delivery and 5 of them underwent echocardiography. The 
pregnancy complicated by the diagnosis of achondroplasia was 
voluntarily interrupted. The fetus affected by trigonocephaly was 
vaginally delivered at 37 weeks with a birth weight of 2580g and 
an Apgar score of 1, he then developed epilexy and intellectual 
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disability. A syndrome is suspected and genetics analysis are still 
in progress. The others were delivered between 35 and 40 weeks’ 
gestation (mean±SD 38±2 weeks) had a Apgar score of 9±1 
(mean±SD), and a weight of 3183±764g (mean±SD). The 
knowledge of the umbilical vein anomaly did not modify the 
obstetric management of the patients and no induction of labour 
or cesarean section was performed because of the varix. 
We found three fetuses with choledochal cysts, all of them were 
sent to our centre because of the suspect of an abdominal cyst of 
unknown origin. They were detected at 13, 20 and 33 weeks' 
gestation and their diameter was respectively of 14, 19 and 11 
mm at diagnosis. No associated anomalies were found, and 
maternal age was 30±2 years (mean±SD). The patients were 
submitted to TORCH examination, that resulted negative. The 
one that was diagnosed later had a more complex ultrasound 
appearance, while the two others were anechoic. The cyst 
detected at 20 weeks was found until the end of the pregnancy 
during the scans performed every two weeks while the two others 
were found until 25 and 38 weeks, with a diameter of 13 and 16 
mm, respectively. After delivery, the newborns underwent an 
abdominal scan that confirmed the prenatal scans. The baby 
whose cyst was still detectable at the end of the pregnancy had no 
signs of biliary atresia and the follow up is still going on (see 
Table 3). 
The detection of abdominal cyst of unclear origin occurred in 11 
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fetuses. The maternal age was 33±5 years (mean±SD) and the 
gestational age at diagnosis ranged between 22 and 36 weeks 
(24±9 weeks, mean±SD). One of them was bilobed while the 
others were round single structures. The mean diameter ranged 
from 6 to 55 mm (24±17, mean±SD) Prenatal scans were 
approximately performed every two weeks. Five cysts 
disappeared during the prenatal follow-up. Among these, one 
fetus, whose cyst was detected from 22 until 24 weeks(diameter 
ranging from 19 to 16 mm), and who had choroid plexus cysts 
associated, died in utero at 27 weeks and no abdominal cyst was 
found at autopsy; another one was vaginally delivered at 32 
weeks because of pPROM and neonatal scans detected no cysts 
but 4 months later an enteric duplication was found and the baby 
operated. The remaining three were alive and well after delivery. 
Among those images that were still detectable at the last prenatal 
ultrasound examination, one was a complex subhepatic mass of 
55 mm at 33 weeks and the baby after delivery needed 
intervention because of meconium peritonitis and another, that 
was associated with polycystic kidneys, at delivery was found to 
suffer also from vaginal atresia, anterior ectopic anus and 
postaxial hexadactyly and a genetic disorder was suspected 
(Mckusick-Kaufman syndrome or Bardet Biedl syndrome). 
Among the others images of dilated bowel, 5 disappeared after 
delivery and two did not complete follow-up (see Table 4). 
Among the rarer cases we collected some tumors and some 
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complex syndromes.  
A 22-years patient at 32 weeks gestation was sent to a second 
level investigation because of the suspect of a multicystic kidney, 
while we detected a complex mass of 5 cm diameter occupying 
the right lobe of the liver. One week later the mass was 7 cm. The 
fetus died in utero at 35 weeks and at the autoptical examination 
a liver cavernous hemangioma was diagnosed. 
A 24-years old patient was referred to us because of the finding of 
an abdominal mass of unknown origin at 22 weeks. We detected a 
multiloculated complex mass of 68 mm diameter, occupying the 
liver, associated to signs of hydrops. The patient decided to 
terminate her pregnancy and a liver hamartoma was diagnosed at 
autopsy. 
One fetus was found to have a complex vascolarized 
intrabdominal mass of 65 mm at 22 weeks gestation and this was 
the intrabdominal portion of a sacrococcygeal teratoma. The 
patient voluntarily terminated her pregnancy after diagnosis. 
A 28-years old woman was sent to our centre because of the 
finding at the mid-trimester ultrasound scan of an ovarian cyst 
and an esocranic mass. We suspected systemic 
lymphangiomatosis and the patient requested interruption of 
pregnancy.  
One patient had a first trimester diagnosis of an urachal cyst, and 
this was in the contest of a Body- Stalk anomaly. The pregnancy 
was voluntarily interrupted and at autopsy hexadactyly and 
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micrognathia were detected too. 
One fetus had a pelvic bilobed anechoic cyst of 75 mm diameter, 
and this was associated with oligohydramnios, ascitic fluid and 
single umbilical artery. The baby was delivered at 36 weeks and 
died after four minutes. A cloacal anomaly with imperforate anus 
was diagnosed. 
To sum up, among 87 patients with a complete follow-up, 15 had 
a poor outcome: 5 requested termination of pregnancy because of 
the detection of associated major anomalies, while five fetuses 
died spontaneously in utero (2 duodenal atresias, 1 jejunum 
obstruction, 1 hepatic cavernous hemangioma and the cyst of 
unclear origin disappeared during prenatal scans). Three babies 
died after delivery because of major syndromes (a trisomy 18, a 
cloacal anomaly and a Jeune’s syndrome) (see Table 5). Two 
children are alive but they suffer from genetic syndromes. All of 
these cases, with the exception of the jejunum obstruction, had 
the detection of concurrent anomalies (see Table 6). 
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4.DISCUSSION 
 
Over the 22-year period, 100 pregnancies diagnosed with a fetal 
abdominal cyst of non-urological origin were checked in our 
referral centre. The most common masses were ovarian cysts, 
dilated bowel loops and umbilical vein varices. In literature it is 
described that the first etiology of fetal intra-abdominal cyst is the 
dilated bowel, but in a female fetus ovarian cysts are the 
commonest cystic lesions and in fact small ovarian cysts have 
been identified in 34 % of neonates (1). Out of 100 cases of cysts 
analyzed in this study, 11 were inconclusive upon first assessment 
and a final diagnosis was reached for only a few of them. 
Moreover we found six cases in which the abdominal mass was a 
component of a major anomaly. 
The first detection of an abdominal cyst generally occurred 
during the third trimester, the latest diagnosis was that of ovarian 
cysts, with only one case of early detection at 20 weeks. These 
findings reinforce what previous literature found and are 
consistent with the natural history of this pathology: in fact, 
maturation of the hypothalamus–pituitary–ovary axis commences 
from the 29th week of gestation under elevated levels of 
fetoplacental estrogen and an immature hypothalamus–pituitary–
ovarian feedback is thought to be responsible for gonadal 
hyperstimulation in premature fetuses (18). 
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The double bubble ultrasound sign of duodenal atresia had a late 
diagnosis too: only one case was found in the mid trimester, 
while the other six cases were detected in the third trimester. This 
is in agreement with previous literature as well. On the other side 
bowel dilatation at other levels was detected earlier (26±6 weeks, 
mean±SD), and this sign was found within the mid trimester in 9 
fetuses out of 16. Only two cases out of 15 umbilical vein varices 
were detected in the mid trimester, and so the diagnosis was 
generally tardive (29±4 weeks, mean±SD). 
While most cases were diagnosed during the third trimester, three 
out of four tumors (hepatic amartoma, sacrococcygeal teratoma, 
lymphangioma) were detected within the mid trimester, while the 
urachal cyst, found in the context of a Body Stalk anomaly, was 
even seen in the first trimester. The early detection of tumors is an 
uncommon finding if we consider the evolutivity of such illness. 
(see Table 5) 
When looking at the size of the cysts, the largest were ovarian 
cysts, fetal tumors and the cloacal anomaly. The smallest cystic 
images were the umbilical vein varices (see Fig.12). 
Focusing on the size of ovarian cysts our findings were in 
alignment with current research which indicates that a large 
diameter is correlated with a more probable complication and 
then a more probable intervention after delivery. Previous authors  
demonstrated an increased risk for ovarian cysts of more than 40 
mm diameter (1). From our study we observe that ovarian cysts 
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with a diameter greater than 40 at first diagnosis scan were nine 
and among them 3 babies underwent oophorectomy and 1 baby 
underwent cystectomy and the contralateral ovary appeared 
atrophic One more baby needed intervention once born, even if in 
utero the cyst had a mean diameter of 36 mm but it had a 
complex aspect and this finding sometimes is correlated with 
complication, being a sign of torsion or hemorrhage (see Fig.1-3). 
These results open a discussion about the utility of a preventive 
surgery, in fact we cannot know if those ovaries that needed to be 
totally removed would have had a better prognosis if operated 
before complications occurred. On the other hand we could 
debate about saving babies from surgery, if the outcome of the 
intervention is the loss of the ovary in most cases. Furthermore, 
we do not have any data about the fertility of the women that had 
an ovarian cyst during their fetal life and this point needs to be 
investigate. 
Our study should be helpful to address a diagnosis when a fetal 
abdominal cyst is detected. When the cyst is found in the third 
trimester in a female fetus, and it is unilocular, anechoic, 
unvascolarized, it is very probable that it is an ovarian cyst. On 
the other side an anechoic single structure detected in the third 
trimester, colored by Doppler, it has always been found to be an 
umbilical vein varix (see Fig. 7). If multiple anechoic cysts are 
detected, mainly with echoic walls, then the suspect should be 
that of a bowel obstruction. However, our findings show that if 
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the dilatation of bowel occurs within the mid trimester, then the 
probability that it implies a bowel atresia is very low: in fact only 
one out of 8 fetuses with this sign found until the 24
th
 weeks' 
gestation received the final diagnosis of bowel obstruction (see 
Fig. 4-5). When dilated bowel loops were detected in the third 
trimester, then the rate of complications was higher (see Table 2). 
A choledacal cyst can be suspected when a echoic or anechoic 
cyst at the hepatic hilum is observed (see Fig. 8-9). In our case 
records, a suspect of choledochal cyst arose three times. 
However, out of three cysts, two disappeared during prenatal 
scans and one was still present at birth with no signs of biliary 
atresia (see Table 3). Sometimes it may happen that a diagnosis is 
not reachable nor during pregnancy or at birth, nevertheless these 
fetuses and neonates need to be monitored: among nine cases of 
unclear origin with a complete follow-up we had an intrauterine 
death and a reappearance of the cyst a few months after birth (see 
Table 4, Fig. 10-11). 
An experienced eye makes a difference in the diagnosis of 
duodenal atresia: in our clinical records less then one half of 
double-bubble was correctly diagnosed at the first level scan. On 
the other hand an ovarian cyst or an umbilical vein varix were 
correctly detected by the majority of the first level consultants. 
Concerning umbilical vein varix our findings are concordant with 
those of recent larger case series, which imply that there is no 
increase in the mortality rate when a fetal intra-abdominal 
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umbilical vein varix is an isolated finding. These data support the 
most recent theories according to which there is no need of 
preterm delivery if the anomaly is isolated and no complications 
are detected during prenatal ultrasound scans. 
The late diagnosis of any kind of cyst can support the importance 
of a routine third trimester ultrasound scan, in fact only a few 
patients had symptoms (i.e. polyhydramnios in fetuses affected 
by bowel atresias) that would have led to perform an additional 
scan, if it was not in the routine scans as it is planned nowadays 
in our country. A prenatal diagnosis of some pathologies like for 
example bowel atresias or ovarian cysts, allows earlier postnatal 
interventions or follow-up, thus reducing further complications. 
Cysts can evolve during prenatal and postnatal life: they can 
remain stable or their echogenicity or size can change, they can 
even vanish and then come back again, as it happened when an 
enteric duplication was found a few months after its 
disappearance. Thus, a close surveillance of both the fetus and the 
newborn is needed even when the images are no longer detected 
during pregnancy or at birth. 
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